The excitation of the electronic system induced by the adsorption of a hydrogen atom on the (111) surfaces of copper and silver is investigated using the timedependent, mean-field Newns-Anderson model. Parameters for the model are obtained by fitting to density functional theory calculations, allowing the charge and energy transfer between adsorbate and surface to be calculated, together with the spectrum of electronic excitations. These results are used to make direct comparisons with experimental measurements of chemicurrents, yielding good agreement for both the magnitude of the current and the ratio of the currents for H and D adsorption.
differences in the adsorption of hydrogen isotopes [5, 9] as well as a range of 23 other adsorbates [6, 8] . Similar devices have also been used to study other sur-24 face phenomena [10] 
26
Theoretical modelling of the electronic excitations generated during the ad-27 sorption of hydrogen atoms on metal surfaces has been performed recently 28 using three techniques: electronic friction based methods [13] [14] [15] [16] [17] , the time- The time-dependent, mean-field Newns-Anderson model [18, 19] are then used in section 3 to make comparisons between theoretical and ex- 
100
The hydrogen atom was placed at a set of altitudes above an atop site of the 101 surface. Both systems were represented using a 2 × 2 in-plane supercell, and 102 ultra-soft pseudopotentials were used for both the metal and the hydrogen probability.
184
The spectrum of electronic excitations generated by the approach of the ad-
185
sorbing hydrogen atom is plotted in Fig. 4 for each of the four systems under 
207
The results presented in Fig. 4 can be used to estimate the chemicurrents mea- 
where ǫ S is the Schottky barrier height, n (ex) (ǫ) is the total excitation spec-212 trum and a(ǫ, ǫ S ) is a geometrical factor, which contains two components.
213
The first describes the attenuation of hot electrons or holes as they propa-214 gate through the metal film, while the second describes the probability, given 215 isotropic emission of the electrons from the adsorption site (within the metal),
216
that the electron or hole has sufficient normal energy to cross the Schottky 217 barrier at the metal-silicon interface. The factor a can be expressed as
where θ is the angle to the surface normal and θ c = cos normal energy is able to cross the Schottky barrier is also assumed to be unity.
227
The probability of detecting an electron or a hole in a thin-film Schottky de-
228
vice is plotted in Fig. 5 . Mean-free paths for electrons and holes were taken 
242
There is, however, some uncertainty in experimental measurements of the ab- of strongly non-adiabatic effects, such as those occuring at a spin transition.
262
Its simplicity means that, for any set of parameter variations, the calculation 263 of charge and energy transfer rates and the spectrum of electronic excitations 264 is quick and straightforward.
265
The key result of this paper is that a single passage of the hydrogen atom 
